The study reported in this paper was undertaken in the hope that a more extensive exposure of the mammalian medulla could be achieved. The first part of this paper describes the method developed, which involves surgical manipulation of the kidney. To test the usefulness of this preparation two aspects of-tubular activity of the collecting duct were examined: the concentrating func--tion and the transtubular electrical potential differences. The second part of the paper reports the results.
METHODS

All experiments
were performed on Sprague-Dawley rats weighing 250-350 g. The animals had free access to water and food until the time of the experiment.
Rats were anesthetized by an intraperitoneal injection of sodium pentobarbital (Nembutal, Abbott Laboratories), 35 mg/kg.
The left flank of the abdomen was opened by a longitudinal incision beginning at the rib margin and extending downward 2-2.5 cm. The left kidney was exposed and the perirenal fat carefully removed. Circulation was occluded by a hilar clamp and a partial nephrectomy was performed with a razor blade parallel to the long axis of the kidney and sufficiently deep to expose a portion of the renal medulla (Fig. I ). Methyl-2-cyanoacrylate (Eastman gr o . adhesive) was placed on the cut surface to stop the bleeding and to cover the opened pelvis with a polymer membrane.
The clamp was removed and, after it had been ascertained that bleeding was minimal, the kidney was replaced within the abdomen and the incision closed. The whole procedure took about 5 min, including 3 min clamp time.
One to three days later the incision was reopened under sodium pentobarbital anesthesia and the left kidney re-exposed.
The kidney was usually covered with adhesions from the omentum, small intestine, or spleen and these were gently removed. With a small forceps the necrotic tissue and polymer membrane covering the renal pelvis were removed.
The papilla was carefully reversed as in Fig. 2 
RESULTS
Appearance of reversed renal medulla. About 5 mm of renal medulla corresponding to part of the inner zone of the medulla and the papillary tip (zones 4 and 5, respectively, described by Young and Wissig (24)), was usually exposed. Circulation appeared to be vigorous except at the lateral borders of the papilla.
Loops of Henle were difficult to distinguish microscopically except for an occasional hairpin turn which stood out against the linear pattern of tubules and blood vessels. Local injection of a colored 'medium revealed the limbs of the loops of Henle in several cases.
The preparation appeared to be in good condition for as long as 5-6 hr after mounting, but the experiments reported here were usually completed within 3 hr. Concentrating junction of collecting tubules. During these experiments isotonic saline was administered intravenously at 2 ml/hr per rat. Urine was collected twice in each hour. In each of five rats ranging in weight from 250 to 300 g both ureters were cannulated for separate urine collections.
The rates of urine flow and osmolality in each of two collections from the two sides are given in Table  I . In each case, although there was a faster flow of less concentrated urine from the partiallv nephrectomized kidney the urine was always hypertonic. In four of five rats, a rise in control urine osmolality was accompanied by a corresponding rise in the urine from the partially nephrectomized kidney. In the other rat (no. 2) the osmolality of the control urine did not change appreciably, whereas it declined slightly on the experimental side.
In a second group of g rats 29 samples were obtained by micropuncture from collecting ducts for measurement of osmolality.
The results are presented in Table 2 , and grouped according to the distance from the papillary tip. Note that the osmolalities were in general lower than that of the ureteral urine from the experimental kidney in Table   I .
However, in seven of nine rats the urine became more concentrated as it passed through the collecting duct. In rut 7 the samples from the most distal portion were less hypertonic than one from the midportion of the exposed papilla.
In rut g the osmolality was not significantly different in two adjacent segments. Collecting duct transtubuh potential dzyerences. Thirty impalements were performed on seven rats in which microscopic observation made it likely that an intraluminal position of the electrode had been achieved and after which neither the appearance nor the electrical resistance of the electrode had changed significantly. The upper histogram in Fig. 3 summarizes the results. Mean of the observations was -IO h SEM 0.6. Not included are many observations made with a blunted electrode in which no potential difference was recorded with respect to the peritoneal fluid indicating the papilla is equipotential with other body fluids, as was found by Windhager (23). (Fig. 3) . Mean of the observations was -12 rt SEM I. I. A distribution similar to that in the first figure is apparent.
The two histograms are combined in the third figure (Fig. 3) Methyl-2-cyanoacrylate is a plastic adhesive which rapidly polymerizes on pressure (I 5). It has been found to provide a bond which remains secure at systolic blood pressure levels of 300-400 mm Hg and has relatively mild irritant properties (4). The papilla was reversed in the second operation because the blood supply to the medulla is primarily from that interlobar artery which passes through the ipsilateral cortex (I 2). The circulation to the ventral half of the papilla was therefore considerably impaired. In contrast the circulation of the opposite surface appeared to be relatively unimpaired.
A further advantage is that the reversed surface undergoes a minimum of trauma during the two operations.
The disadvantage of this maneuver is that it permits access only to the distal portion of the renal medulla, so that, for example, the proximal portions of the collecting tubule beginning in the cortex and coursing through the outer zone of the medulla (zones I, 2, and 3 of Young and Wissig (24)) remain out of reach. Application of this method to other mammals with a longer renal papilla, such as the hamster or the kangaroo rat, might prove advantageous in this regard.
Concentrating function. The partially nephrectomized kidney excretes a urine which is less concentrated than that from the unoperated kidney ( Table   I taken between 0.5 and I mm from the tip of the papilla, Table   2 ).
Nevertheless, the collecting tubules clearly retain their ability to concentrate urine as shown by the rise in osmolality as the urine approaches the tip. In all cases the most distal collecting tubule samples were hypertonic.
In the concentration of urine the collecting duct of the partially nephrectomized rat kidney appears to function like that of the whole rat kidney (IO, 14) , and of the hamster kidney (I I, 13), where investigation by micropuncture has shown that urine is concentrated as it passes through the collecting duct by the reabsorption of water and solute.
Electrical measurements. The results of the transtubular potential difference measurements of the rat collecting duct are similar in distribution to, but have a significantly smaller mean (-I I with respect to the interstitial fluid) than those of Windhager (23) in the golden hamster ( -I 4, P < 0.0 I ). However, the difference is small. From an analysis of four. collecting ducts and four loops of Henle in two sand rats (Psammomys obesus), Gottschalk et al. (IO) showed that sodium reabsorption in the collecting duct occurs against a chemical gradient. The collecting duct transtubular electrical potential differences found in this study suggest that sodium moves against an electrical gradient as well and that, therefore, the collecting duct of the rat as well as the hamster (I I, 13, 23) actively transports sodium.
A problem unique to this portion of the kidney in electrophysiological investigation is whether part of the transtubular potential is shunted longitudinally through the collecting duct lumen. If this were so one might expect to see a lower transtubular potential difference the closer the site of impalement to the papillary tip. The absence of any clear relationship between potential differences recorded. and distance of site of puncture from the tip of the papilla is evidence against a significant effect of this factor.
To summarize, in the partially nephrectomized kidney of the rat medullary hypertonicity persists, and the collecting ducts retain their ability to reabsorb water and maintain a transtubular potential difference. In these aspects of tubular activity the exposed rat renal medulla appears to be similar to that of the hamster but has the advantage of approximately two and one-half times greater exposure of its length to investigation by the micropuncture technique.
We 
